It has long been recognized that the gross boundary between forest and tundra is related to some threshold value for summer warmth. Koppen (1936) and many others have pointed out a fair world-wide correspondence between the northern limit of trees and the 50°F. isotherm for the warmest month; Nordenskjold's Arctic Limit (Nordenskjold and Mecking 1928) , which takes the mean temperature of the coldest month into account, coincides with the northern tree line about equally well; but both lines diverge grossly from the forest-tundra boundary in western Alaska (see Hare 1955, Fig. 21) .
The relationships between cumulative summer warmth and the distributions of both individual species and larger vegetational units have been analyzed by many investigators concerned primarily with more temperate regions (cf. Merriam 1894, Livingston and Shreve 1921) . Hare (1950) reviews the numerous studies that have indicated that mid-summer temperatures control the growth rates of the coniferous trees composing the boreal forest and shows that there is a close correspondence in northeastern Canada between zonal forest divisions and Thornthwaite's thermal efficiency index, an accumulating logarithmic function of monthly mean temperatures (Thornthwaite 1948) .
This paper attempts to establish a more faithful correspondence between a temperature parameter and the forest-tundra boundary in Alaska using summations of cumulative summer warmth, and it attempts to characterize the differences between the temperature regimes of the region of the interior white spruce-white birch forest and the region of the coastal Sitka spruce-hemlock forest. The temperature records for 78 Alaskan weather stations that have been in operation for 10 years or more furnished the data for the study (Table 1) .
After several other approaches had failed a good correspondence was discovered between the vegetation at the station and the number of degreedays above 50°F. on one hand and the mean temperature of the coldest month on the other (Fig. 2) . Degree days are normally computed by calculating the sum of the departure of mean daily temperatures from an adopted reference temperature during a chosen interval. For this study the number of degree-days above 50°F. was approximated by multiplying the amount by which the mean temperature of the warmer months exceeded 50°F. times the number of days in the warm months. For example, a station reporting a mean July temperature of 55"F., a mean August temperature of 51°F. and mean temperatures below 50°F. for the other 10 months would be computed as follows: 5 x 31 + 1 x 31 = 186 degree-days above 50°F.
All weather stations in either the coastal or the interior forest record more than 130 degree-days above 50"F., and nearly all weather stations beyond or above the limit of forest record less than 130 degree-days above 50°F.. (Fig. 2) . Similar but less sharply defined results were obtained by comparing the number of degree-days above 45°F. with the vegetation at the station, but no correspondence was found between the number of degree-days above 40°F. or 32°F. and the local vegetation. The coastal Sitka spruce-hemlock forest and the interior white spruce-birch forest evidently have similar summer heat requirements; neither forest is found in areas having less than a critical amount of heat above a threshold value in the high 40's (OF.).
Several tundra stations in southern and southwestern Alaska report as much summer warmth as do stations in forested regions elsewhere. Treeless Middleton Island and Dutch Harbor (66 and 63 on Figs. 1 and 2) are remote from sources of seed, but Sitka spruce has been successfully introduced on Unalaska Island near Dutch Harbor (Griggs 1936, p. 413) . The other tundra stations having exceptionally warm summers (Dillingham -62 on Figs. 1 and 2 -and several weather stations on Kodiak Island that were occupied too briefly to be included in this study) lie in a region in which both the coastal and the interior forest are reported to be vigorously expanding into the tundra (Griggs 1934) .
The climates of the areas of the coastal forest and of the interior forest differ chiefly in the severity of the winters. Nearly all weather stations within the interior forest report at least one winter month during which the mean temperature is lower than 10" F., and nearly all stations in the coastal forest report no winter month having a mean temperature as low as 15°F. Tundra appears indifferently in areas having mild winters and in areas having cold winters.
Three stations in the coastal forest near the boundary with the interior forest (Kasilof, 13; Kenai, 43; and Moose Valley, 17, on Figs. 1 and 2) and five stations in the southern part of the interior forest (Matanuska, 46; Palmer, 51, Anchorage, 26, King Salmon, 44; and Iliamna, 42) report coldest winter months having temperatures between 10°F. and 15°F. The stations clustered about the head of Cook Inlet lie in a transitional zone in which the two forest types intergrade; along the line on the map separating the two types, the forest is a mixture of Sitka spruce, white spruce, and hybrids between Sitka and white spruce (Sigafoos 1958, p. 177; Benninghoff, written communication 1958) . The other three stations lie in areas where the interior and coastal forests are isolated from one another by mountain ranges bearing only tundra vegetation, so that opportunities for mixing and hybridization are at a minimum.
Assemblages of fossil plants furnish part of the evidence on which palaeoclimatic interpretations must rely. Attempts to reconstruct ancient climates using the evidence of fossil plants rest on the assumption that the ancient forms had nearly the same ecological requirements as their living representatives. The reliability of the assumption improves with increasing size of the fossil flora, with increasingly close taxonomic relationship between the individual fossil forms and their living representatives, and with decreasing time separation between the age of the fossil flora and its living equivalent. Unfortunately, fossil plant assemblages generally represent only a small part of the plant community from which they were derived, and commonly the identity of the individual forms with living forms cannot be proved; but this difficulty is minimized for many fossil floras by the availability of collateral pedologic, stratigraphic, or geomorphic evidence concerning the nature of the climate in which the floras lived.
It is reasonable to assume that the assemblages of species making up the major vegetation types in Alaska have had approximately the same climatic requirements during much of late Cenozoic time, and that fossil assemblages clearly assignable to these major vegetation types may be used as evidence in palaeoclimatic reconstructions. Fossil remains of coastal Sitka spruce-hemlock forest suggest past periods of warm summers and mild winters; fossil remains of interior white spruce-birch forest suggest past periods of warm summers and severe winters; and fossil remains of tundra vegetation suggest past periods of cold summers and either mild or severe winters.
I have benefited greatly by discussing the ideas presented here with R. S. Sigafoos and W. S . Benninghoff.
